The interaction of metallic nanoparticles with light excites a local surface plasmon resonance 18 (LSPR). This phenomenon enables the transfer of hot electrons to substrates that release 19 Reactive Oxygen Species (ROS). In this context, the present study was aimed at enhancing 20 the antibacterial effect of citrate-covered silver nanoparticles (AgNPs), which already possess 21 excellent antimicrobial properties, via LSPR excitation with visible LED 22 against Pseudomonas aeruginosa, one of the most refractory organisms to antibiotic 23 treatment. The Minimum Inhibitory Concentration (MIC) of AgNPs was 10 μg/ml under dark 24 conditions and 5 μg/ml under light conditions. The combination of light and AgNPs led to 25 100% cell death after 60 minutes. Quantification of ROS via flow cytometry showed that 26 LSPR stimulated AgNPs increased intracellular ROS concentration by 4.8-fold, suggesting 27 that light-exposed AgNPs caused cell death via ROS production. Light exposition caused a 28 small release of silver ions (0.4%) reaching a maximum after 6 hours. This indicates that 29 silver ions play at most a secondary role in P. aeruginosa death. Overall, the results presented 30 here show that LSPR generation from AgNPs by visible light enhances the antimicrobial 31 activity of silver nanoparticles and can be an alternative for the treatment of topic infections 32 caused by antibiotic-resistant bacteria such as P. aeruginosa. 33 34 36 37 Running title: Light-enhanced Ag nanoparticles against P. aeruginosa 38 39 40 42 ability of fine tuning their composition, structure and shape (1). The desired electronic, 43 optical and chemical properties of nanoparticles can be obtained through modern synthetic 44 techniques devised in the past decades (2). Even small variations in one of these parameters 45 may result in new properties that are absent in the analogous bulk material. Due to its high 46 range of controllable features, metallic nanoparticles are now used in many processes, such as 47 48
Introduction 41
Metallic nanoparticle possess remarkable features, such as their manageable scale and the catalysis (3), SERS (4), electroanalytical sensors (5), plasmonics (6), photonics (7) and such as proteins, resulting in their inactivation (55) . Lately, a Trojan-horse like mechanism 145 has been proposed, in which AgNPs first enter the cell and only then release silver ions (56) . 146 Previous studies showed that AgNPs promote the induction of reactive oxygen species (ROS) 147 (57, 58) and enhance the expression of superoxide dismutase, catalase and peroxidase (58) . 148 These authors concluded that the main mechanism of antimicrobial action of AgNPs involves 149 the disequilibrium of oxidation and antioxidation processes and the inability to eliminate 150 ROS (58). High concentration of ROS in the bacterium lead to oxidative stress (59, 60) . To 
170
It has been suggested that the formation of ROS by AgNPs occurs either at the particle 171 surface or it is indirectly caused by Ag + ions released from aging nanoparticles (69, 70) . In 172 addition, the light stimulus may contribute to the amount of ROS generated through a 173 mechanism of plasmon-produced hot electrons and their interaction with water and oxygen 174 dissolved in the medium (63-65). To assess whether exposure to light affects the production 175 of Ag + from AgNPs by an aging process, a closed dialysis membrane filled with an AgNPs 176 suspension was submerged in distilled water and the concentration of released Ag + to the 
